Fragile X syndrome is the world's most common hereditary cause of developmental delay in males and is now well characterized at the biological, brain and cognitive levels. The disorder is caused by the silencing of a single gene on the X chromosome, the FMR1 gene. The premutation (carrier) status, however, is less well documented but has an emerging literature that highlights a more subtle profile of executive cognitive deficiencies that mirror those reported in fully affected males. Rarely, however, has the issue of age-related declines in cognitive performance in premutation males been addressed. In the present study, we focus specifically on the cognitive domain of working memory and its subcomponents (verbal, spatial and central executive memory) and explore performance across a broad sample of premutation males aged 18-69 years matched on age and IQ to unaffected comparison males. We further tease apart the premutation status into those males with symptoms of the newly identified neurodegenerative disorder, the fragile X-associated tremor/ataxia syndrome (FXTAS) and those males currently symptom-free. Our findings indicate a specific vulnerability in premutation males on tasks that require simultaneous manipulation and storage of new information, so-called executive control of memory. Furthermore, this vulnerability appears to exist regardless of the presence of FXTAS symptoms. Males with FXTAS symptoms demonstrated a more general impairment encompassing phonological working memory in addition to central executive working memory. Among asymptomatic premutation males, we observed the novel finding of a relationship between increased CGG repeat size and impairment to central executive working memory.
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Introduction
Fragile X syndrome (FXS) has been a well-recognized common genetic cause of developmental disabilities for over 25 years. Previously known as the Martin-Bell syndrome, FXS represents the world's most common form of inherited intellectual disability, with most recent estimates suggesting that 1 in 2500 are affected (Crawford et al., 2002; Hagerman, 2008; Kooy, Willemsen, & Oostra, 2000; Turner, Webb, Wake, & Robinson, 1996) . By virtue of its single gene etiology, fragile X represents an important model for understanding the impact of early gene expression on the development and normal functioning of the central nervous system. The syndrome is caused by a defect in the fragile X mental retardation 1 gene (FMR1), located near the end of the long arm of the X chromosome. The FMR1 gene carries a CGG trinucleotide repeat in the 5 0 untranslated region and abnormal expansion above a threshold of 200 CGG repeats in males is almost always associated with intellectual impairment. In unaffected individuals there are between 7 and 54 repeats, with 30 repeats found on the most common allele. In fully affected individuals the CGG regions expands to over 200 repeats resulting in the loss of the encoded protein, the fragile X mental retardation protein-FMRP. When the CGG repeats expand to between 55 and 200 an individual is referred to as carrying a ''premutation". Both males and females can be carriers of the premutation. At the molecular level, individuals with premutation alleles actually produce increased levels of FMR1 mRNA (Tassone, Hagerman, Chamberlain, & Hagerman, 2000; Tassone, Hagerman, Taylor et al., 2000) . These FMR1 mRNA levels range from 2 to 10 times normal levels and increase with increasing CGG repeat size over the premutation range (Tassone, Hagerman, Taylor et al., 2000) . In the majority of individuals with 
